INTERNATIONAL JOURNAL OF IMMUNOPATHOLOGY AND PHARMACOLOGY

Vol 15, no. 1, 35.40 (2002

SUBLINGUAL ALLERGEN-SPECIFIC IMMUNOTHERAPY
IN ALLERGIC RHINITIS AND RELATED PATHOLOGIES:
EFFICACY IN A PAEDIATRIC POPULATION

A. DELLA VOLPE, G.W. D’ AGOSTINO, A.M. VARRICCHIO and N. MANSI

Oftorhinolaringology Department, Santobono-Pausilipon Pediatric Hospital, Naples, Italy

Received September 11, 2001 - Accepted November 23, 2001

The aim of this study was to demonstrate the efficacy and safety of the stblingual-swallow allergen-
specific immunotherapy (SLIT) in a paediatric population suffering from allergic rhinitis and related
pathologies. From March 1994 through March 2000, at our ENT Department 4000 children (1800 males
and 2200 females), aged 3 to14 years, were examined for recurrent nasal obstruction and nasal polyps. 2400
(60%) of them were allergic and underwent the following investigations: Impedance test, Pure tone
audiometry, rhinomanometry, Prick test, RAST, nasal provocation test and paranasal sinus TC without

coutrast media. Of the allergic group we admitted 288

patients(12%) to a 3 yr SLIT, meeting the following

criteria: children aged 5 years or more, mono-sensitised to one allergen and with family cooperation
support. After three years of SLIT, we obhserved complete symptom remission and a marked improvement
ininstrumental examinations in 80 % of these children. The improvement was poorin 8 % of patients, while
in 12% of the subjects no changes in sympioms and instrumental resualts were detected. These results are
in agreement with previously published studies and confirm that SLIT can be a valid tool for treating

allergic upper respiratory traci diseases in chiidren.

Allergic diseases are becoming more and more
relevant to otorhinolaryngologists, since many
important upper airway diseases now reco gnise an
allergic aetiology (1-2). Actually, it is possible to

identify arole of allergy in the following diseases:

- Otitis Media (OM), in which the prevalence
of nasal allergy ranges from 35 to 50 % (3). In our
experience such prevalence is about 38%
(unpublished personal data).

- Sinusitis, a very frequent complication of
allergic rhinitis. More than 50 % of patients with
allergicrhinitis shows abnormat sinus X-ray findings
(4-6).

- Recurrent Upper Airway Infections {RRI).
Allergy can be an important trigger. It has been
shown that allergen exposure can induce the
expression of Intercellular Adhesion-molecule-1
(ICAM-1): this molecule acting as a receptor for
90% of human rhinovirus, the expression of [CAM-

1 canraise the susceptibility of a patient to rhinovirus
infections (7).

- Nasal Polyps, which very frequently appear
in patients with intrinsic asthma, steroid-dependent
asthma and ASA-intolerance (8).

Inagreement with several Authors, we observed
that the common symptoms of allergic rhinitis
(nasal obstruction, rhinorrhea), together with the
adverse effects of antihistamine medications, can
lead to the cognitive retardation frequently reported
in allergic children and adolescents (5). This
observation led us to consider the prescription of
allergen-specific immunotherapy (SIT ) as ausefool
tool in the treatment of allergic upper airway
diseases in paediatric patients, also with the aim of
sparing antihistamines consumption in this age
(9-10).

There is now an increasing body of evidence
from academic studies to support the practice of

Key words: Allergen-specific immunotherapy, sublingual, upper respiratory tract diseases, children

Mailing address: Antonio della Volpe, MD
Santobone Pausilipon Pediatric Hospital
Via M. Fiori 6 - 30100 Naples - Ttal

Ph. : 081-2205871; Fax: 051-22058 1
E-mail: amonindetlavolpe @ yahon, it

0394-6320 (2002)

Copyright © by BIOLIFE, s.a.5..

This publication andfor articls is for individua? use only and may not be further
repreduced without wrilten permission from the copyright holder.
Unauthorized reproduction may result in fimancial and other penalties



36 A. DELLA VOLPE ET AL.

sublingual-swallow immunotherapy (SLIT) (11-
13), and the recently published WHO Position
Paper approved by the leading Scientific Societies,
stated that SLIT “may be a viable alternative” to
the traditional subcutaneous therapy (14). Given
these considerations, we believe thatthe sublingual
routeis painless, easier, and safer than the traditional
injection SIT, could be especially indicated in the
paediatric population and we prefer this route to
treat our allergic patients. We present the results
of a 3-yr SLIT treatment in a large survey of
children with different upper respiratory tract
diseases.

MATERIALS AND METHODS

Fourthousand patients aged 3-14 years, 1800 males
(45%) and 2200 females (55%) were observed in our
ENT Departement from March 1994 through March
2000. All patients had been previously followed in
several ENT Departements for recurrent OM, sinusitis,
nasal polyposis, recurrent respiratory infections and
nasal obstruction not related to adenoid or tonsil
hypertrophy, with concurrent mouth-breathing. All the
patients underwent our investigation protocol, with
the following interventions:

ILEVEL

- pure tone audiometry

- impedance test

- computerized anterior rhinomanometry

I LEVEL

- Prick test

- RAST test

- Specific nasal provocation test

1l LEVEL

- Endoscopic examination of upper airways

- Sinuses computed tomography

Out of 4000 tested patients, 2400 subjects (60%)
proved to be allergic. .

Admission criteria to SLIT were the following:

- age > 5 years

- sensitization to only one allergen

- positive cooperation with patient’s family and
general paediatrician

Of the allergic subjects, 288 (12%) met our inclusion
criteria and were included in the study. Patients were
treated with allergen-specific immunotherapy by
sublingeral route. Hydroglyceric standardised extract

solutions (Allergopharma, Reinbek, Germany now
represented by Merck, Milan, Italy) were employed.
Treatment consisted of 3 vials containing 100 Therapeultic
Units (TU)/ml, 1000 TU/ml, 10.000 TU/ml, respectively.
Maintenance therapy was conducted using further vials
of the higher concentration. SLIT was performed with
a perennial maintenance schedule also with pollen
extract. In the induction phase the treatment was
administered daily, increasing the dosage every 3 days,
starting with 1 drop a day up to 7 drops a day. The
treatment was then carried out for 3 years, at the dosage
of 7 drops every other day of the vial with higher
concentration. Patients were instructed to maintain the
drops sublingually for 2 minutes before swallowing.
Gender distribution was 161 females (56%) and 127
males (44%); mean age was 9 years ( 3). Table I shows
the distribution of the diseases.

Allergen sensitisations were first identified by
Prick Test, and later confirmed by RAST Test and
Specific Nasal Provocation Test with rhinomanometry
performed before and after nasal provocation. Allergic
sensitizations and subsequent SLIT compositions are
shown in Tab. II.

Clinical and instrumental evaluations were
necessarily different due to the different characteristics
ofthe treated pathologies. Subjects with allergic rhinitis
(102 pts, included 30 with nasal polyps) underwent
rhinomanometry every month, and a RAST Testevery
6 months. Subjects with recurrent OM (123 pts)underwent
impedance test, audiometry and rhinomanometry every
two months.

Patients with maxillary/ethmoid sinusitis (25 pts)
were evaluated with rhinomanometry every two months
and with endoscopy every six months, while a sinus CT
was performed at the start and at the end of the treatment.

Patients with recurrent upper airways infections
(33 pts) underwent routine blood tests, nasal smears
examination and pharingeal tampon. Rhinomanometry
was also performed every two months.

Rhinomanometry

Anterior thinomanometry measured the flow ratio,
i.e. the ratio between expiratory and inspiratory air
flow between the two nasal cavities. A normal flow
ratio value is 1.

Outcome evaluation
Treatment outcomes were defined as follows:
-complete remission: complete absence of 3
symptoms (sneezing, rhinorrea, nasal obstruction) along



Int. J. ITmmunopathel. Pharmacol. 37

with the complete normality of the instrumental
examinations (computerized anterior rhinomanometry
and impedance test);

-decrease of symptoms: absence of 2 outof 3 symptoms
along with an improvement of the instrumental tests,

-patients unchanged: more than one symptom still
present ot no improvement in instrumental results.

In order to allow a more complete evaluation, we
underline that some patients had also been operated (10
out of 82 with allergic rhinitis and/or nasal polyps, 7
out of 98 with OM and 2 out of 20 with sinusitis).

RESULTS

At the end of the study we were able to
observe very positive results according to the
outcome evaluation criteria: 229 patients (79.5 %)
were in complete remission, while 27 patients
(9.4%) showed a decrcase of symptoms; the
remaining 32 patients (11.1%) were unchanged.
Table III reports the outcome evaluations taking
into account the allergic sensitizations and the
consequeni SLIT compositions. Clinical resulits,

| No. OF PATIENTS %

in term of percent of patients in clinical remission,
improved or unchanged, were comparable among
the four groups of different sensitizations. Similarly,
Table IV reports the outcome according to the
different clinical manifestations. Again, percent
of patients in complete remission, improved or
unchanged was comparable among patients with

Tab. L. Pathology distribution in treated patients.

PATHOLOGY
aliergic rhinitis
(30 pts with nasal polyps)

102 35

123 43 recurrent OM
25 9 Ethmoid/maxillary sinusiis
38 13 recurrent upper airways infections

Tab. 1. Allergic sensitizations and SLIT compositions.

ALLERGEN Ne. OF PATIENTS %
Dermatophagoides pteronyssinus 73 25
Dermatophagoides Farinae 58 20
Parietaria 82 29
Grasses 75 26

Tab. I11. Clinical results according to the relevant allergen.

No. OF PATIENTS ALLERGEN REMISSION IMPROVEMENT UNCHANGED
73 Dermat. Pter 57(78%) 6(9%) 10 (13%)
58 Dermat. Far. 46 (19%) 5(9%) 7 (12%)
82 Parietaria 66 (80%) 10 (12%) 6 (8%)
75 Grasses 60 (80%) 6 (8%) 9 (12%)
Tab. IV. Clinical resulits accdm’ing to treated pathologies.
No. OF PATIENTS PATHOLOGY REMISSION IMPROVEMENT UNCHANGED
102 Rhinitis, poliposis 82 (80%) 8 (8%) 12 (12%)
123 Recurrent OM 98 (79%) 10 (9%) 15 (12%)
25 Ethmoid/maxillary 20 (80%) 2 (8%) 3 (12%)
sinusitis
38 R.R.IL of upper airways 26 (78%) 3 (10%) 4 (12%)
Tab. V. Rhinomanometry results (Flow-ratio) during SLIT in different pathologies.
1st VISIT 6MO 12 M0 18 MO 24 MO 30 MO 36 MO P
SINUSITIS 5.30£1.83 4.98+1.83 3.49+1.63 2.86+1.63 2.4511.63 1.48+1.22 1.15+0.9 < 0.001
ALLERGIC .
RHINITIS 5.98%1.48 5.6311.50 3.90x1.44 331x1.44 2.90+1.44 1674127 1364121 <0.00]
OTITIS 5.731£1.63 5.41+1.63 3.75%1.54 3.13£1.53 2.773+1.52 1.66£1.19  1.34+1.13  <0.001
RRI 537173 5.05%1.73 3.47%1.57 2.8511.56 2.44%1.56 1.56+1.15  1.2941.10 < 0.001

Value are mean + standard deviation.




38 A. DELLA VOLPE EF AL.

rhinitis, OM, sinusitis and RRI. Among subjects

in complete remission are listed all the patients
who also underwent nasal surgery (again, 10 out
of 82 with allergic rhinitis and/or nasal polyps, 7
out of 98 with OM and 2 out of 20 with sinusitis).

In Table V we report the Flow Ratio for each
disease, as measured at six-month intervals during
the 36 months of SLIT. Differences in the flow-
ratio for each pathology at the start and after 3
years of SLIT were highly significant (p < 0.001).
Figure 1 illustrates the decrease of Flow-ratio for
each disease at every measurement. According
‘with previous studies, we observed very few and
mild side-effects, mainly related to the gastrointe-
stinal tract. These effects were observed in a very
small percentage of patients (2%). No patient had
to withdraw from the treatment due to these effects.

DISCUSSION

SLIT has proved to be very effective and safe
in our paediatric population, as already reported
inmany previously published studies. In controlled
clinical trials, SLIT has been shown to be effective
in reducing symptoms, medication scores and
responses to provocation tests in patients allergic
to mites (15-16), pollens (17-20), cat (21) and
molds (22). Furthermore, in three studies comparing
SLIT with injection therapy, results were shown
to be comparable, and in another study even superior,
to the traditional subcutaneous therapy (22-24),
while a recent retrospective study showed a very
high efficacy and tolerability of SLIT in 112
children under 12 years of age. (25). In our siudy,

FLOW-RATIO

FIRST 6 12 18 24 30 36

MONTHS

very good results were actually observed either in
pollen and house-dust mite sensitization, confirming
that SLIT is effective in different allergen
sensitizations. o

All these studies also demonstrated that SLIT
is actually easier, inexpensive, and safer to perform
than subcutaneous therapy, as confirmed by post-
marketing surveillance investigations. (25-26).

In our study, SLIT has also proved to be very
safe: very mild adverse effects were observed ina
small percentage of treated patients (2%). These
effects were mainly localized to the gastrointesti-
nal tract. Both, children and their parents were
very satisfied with this route of therapy. We would
also like to point out that to achieve successful
treatment, good cooperation with the paediatrician
and patient’s family is required.

in our investigation, the efficacy of SLIT in
ENT diseases is not only limited to “classic”
allergic rhinitis, but was also effective in several
other conditions involving the upper respiratory
tract. Approximately 80 % of patients in all four
groups of diseases attained “clinical remission” at
the end of 3 years of SLIT, while a very small and
comparable percentage of patients in all groups (8
to 13 %) reported no changes in clinical and
instrumental evaluations. Symptomatic
effectiveness was supported by the observation of
improvement in rhinomanometry results, with Flow
ratio reaching normal values by the end of treatment
in all four groups of diseases.

Inlight of such evidence, our study demonstrates
thatan improvement of nasal respiratory compliance
is associated with a lower incidence of ear and

Fig. 1. Flow-ratio decrease

| during SLIT.
— —— — SINUSITIS

—a— ALLERGIC
RHINITIS
---a--- OTITIS

—-®- RRI
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paranasal cavity flogistic events. These observations
suggest that allergic mechanisms, besides the
inflammation of Waldayer’s lymphatic ring, have
a role in the pathogenesis of upper respiratory
tract diseases such as recurrent otitis media and
sinusitis.

These results have usually been observed in
allergen-specific immunotherapy of allergic rhinitis,
where clinical effectiveness has been repeatedly
confirmed (27).

Upper respiratory involvement can be a frequent
complication of allergic rhinitis {28), but can also
be observed with no evidence of this disease, and
several lines of strong evidence support causality
between atopy and upper respiratory diseases.
This link with atopy has been actually reported in
OM., nasal polyps, sinusitis and recurrentrespiratory
‘infections (29-32).

Some studies have addressed the anti-allergic
medical treatment of these conditions with
contrasting results (33-34), but very few
investigations have been carried out to evaluate
the roie of ailergen-specific immunotherapy in
upper respiratory tract diseases other than allergic
rhinitis (35-37).

We have performed such an evaluation in a
large number of patients and found that, even in an
open, uncontrolled study design, sub-limgual
allergen-specific immunotherapy was clinically
very effective in all the upper respiratory tract
diseases characterized by a significant atopic
component. _

Because of this useful therapeutic option, an
appropriate evaluation” for underlying allergies
may therefore be indicated in any patient with
chronic upper respiratory tract symptoms
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